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Recently, Gill and Kou [1] introduced the multiple-entry finite automaton (mefa). 
It is a deterministic finite automaton (dfa) with no specified initial state (i.e., it accepts 
if there is a sequence of transitions, starting from any state and ending in a final state). 
They showed that the class of languages accepted by mefa's is the class of regular 
languages closed under suffix, gave an algorithm to test for the property, and tried to 
show that mefa descriptions may be very economical by exhibiting a mefa with n 
states such that every equivalent dfa has at least 2 n states. This result, however, uses 
an alphabet of size 2 n, so if we measure size by number of states times alphabet size, 
only a small reduction is achieved. They asked whether this result holds for fixed 
alphabet size. For the sake of completeness, we settle their question. (It has been 
brought o our attention that another answer was found independently by Mr. P. A. S. 
Veloso.) 
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Fro. 1. (~) = accepting state. 
Let 1 ~ 0, let Pi be the ith prime and let N ~ II,y~x Pi 9 Consider the n-state mefa 
M which consists of Mi ,  1 ~ i ~ l of Fig. 1. n = ~i=1Pi ~ cl~ " log l, by the prime 
number theorem. Let L be the language accepted by M and let L'  ~ L (~ 01% I fL  
can be accepted by a k-state dfa, then L' can be accepted by a 3k-state dfa. But 
L' = {01 ~ I i mod N v a 0}. By the Nerode theorem (cf. [2, Theorems 3.1, 3.2]), 
for 1 ~ lo, 
3k ~ N -~ 1-I Pi >/(p,/~),/2 >/(l/2)~/~ = 2z/21og(t/~)  4 9 2 ~/~- 
i=1 
9 The research of the first author was partially supported by ONR Grant N000-14-67-A- 
0077-0021. The second author is on leave of absence from Universidade de Campinas, Campinas, 
S.P., Brazil. 
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So if I ~ l 0 , then every dfa equivalent to the n-state mefa M must have 2 ~/~ states. 
We know of another n-state mefa such that every equivalent dfa must have 2 n states. 
However, the proof of this fact is slightly longer. Note also that every n-state mefa over 
a one-symbol alphabet can be easily transformed to an equivalent dfa with at most n 
states. 
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